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ABSTRACT ; f 
The report presents a yathonts of approximately 85 
books, journal articles, and research studies published between 1959 
and 1977 on future studies, process education, and inventive problem 
solving. Future studies are defined as: studies which require students 
to learn about the future and t¢ anticipate change. Process education 
is defined as an instructional approach that focuses on teaching 
skills rather than content. Inventive problem selving is defined as a 
a involving definiticn of a problem, formulation of a 
hypothetical solution, and testing of the. hypothesis until evidence 
rants its acceptance. The document is presented in four sections. 
section I offers background informaticn on a future studies 
curriculum development project (Making Changes) initiated by Research 
-for Better Schools in 1970. Secticn II reviews literature on probien 
solving, process education, and implications of instructional 
techniques for curriculum development. Section III synthesizes future 
studies literature. Topics include research on the future and on 
future studies and goals of future studies courses. The final section 
outlines objectives for the Making Changes pregram and fresents a 
classification scheme of cognitive and affective objectives for 
courses in futures studies based cn a problem-solving approach. 
(DB) 
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BACKGROUND . 


. 


> f 


fA HISTORY . i 
The Aveelonnnur effort for the Making Changes program began in 1970: 
Under a’ contract from the Office of Education, the Humanizing Learning 


Program of Research for Better Schools began an extensive -literature 


search with the idea of constructing a "Higher-Order Cognitive Curriculum.". 


By Dectuber of 1971, the following products were completed: a review of 

the literature related to direct nuecRderane in cognitive skills; a review 
and summary table of models of eenktivs processes; a taxonomy of cognitive 
Spjabeies addressed by 54 instructional programs selected for their focus’ 


« 


on cognitive skills and processes; a "higher-order cognitive" taxonomy; - 


‘and a preliminary set of objectives designed to provide instruction in 


six skill clusters identified as areas of need. 

The six skill areas and their ‘major subcatégories as well as the 
tentative names for the six iuderucttonal ‘packages are dented below. 
(Thomas, 1972): 45 5 

HIGHER ORDER COGNITIVE SKILLS TAXONOMY 


I. Learning to Learn Skills - "Making it Easy" 
- Attending and Orienting © 
- Decoding 
-. Memor izing 
- Studying 

II. ‘Communication Skills - "Making Sense" 
- Observing 
- Describing _ 
- Explaining 5 
- Discussing 


III. Classifying and Comparing Skills - "Making it Clear" 
- Differentiating and Grouping 9 
- Classifying 
- Ordering : * 
- Comparing : 
Using Numbers 4 


IV. Syuthestetue aad Producing Skills - "Making Changes" 

- Inventing ~ 
' = Associating 
Elaborating ‘4 aie 
Generating ‘Implications : 
Planning . : 
Solving Problems Using Strategies \ ° 


V. Skills of Judging and inferring - "Making Judgments" 
- Coding 
- = Judging 
- Inferring 
- Testing 


VI. Skills of Value Analysis and Decision Making - "Making Decisions" 
' ~ Valuing 
- Evaluating 
- Deciding ‘ 
As it happened, the first package selected for development was the 


Making Judgments program (skill area VI on the taxonomy). This effort 


began in December of 1971 and lasted untilf pvember of 1975. Although 


development activities for the second pacime, the Making Changes program 


did not begin ih, earnest ‘until Fy "75-76, omplete historical account 


of the program must aes mention of a second -Reneeptualtzattos of the 


program completed in the Spring of 1975, ended: Prospectus: Making 


Changes - A future-oriented course in divergent problem-solving skills 


- For middle-school age students. 


The original plan for the Making Changes program was to construct a 


self-instructional package which would focus essentially on training 


_ Students “5 use their imagination. Based on cxpartence with he. RAYE 

ment and testing of the Making Judgments program and on ideas picked up/ 

from the emerging literature on "future ieee rd the décision was made 

to change the structure of the Making Changes program from a self- } ae 
instructional format to a teacher-led format and to change the focus tos ae 
one that emphasized issues and problems of alternative, futures. Accordingly, ‘ 
the prospectus mentioned above included goal statments organized into five 


areas. Here is an excerpt from the goals section of the -prospectus 
(Thomas, 1975): 


MAKING CHANGES: GOALS 


The Making Changes curriculum is based on five integrated 
goals of instruction: 


Futurism: Planning and forecasting 


Students would benefit from a course of instruction designed to 
acquaint them with some of the problems that have beeh projected - 
for the future, and with.some of the problem-solving techniques 
used by futurists and planners. ‘More important, students would 
benefit from a course that teaches strategies and skills of 
-planning, value analysis and forecasting while making students 
responsible for projecting problems, suggesting solutions and 
evaluating the consequences of their solution ideas. 


Problem Solving: A model for defining and solving open-ended 
probiene 5 ai 


Students would benefit from learning-a generalizable problen- 

" solving strategy and from applying this process to a variety ie 
of problems; Instruction in this approach‘must, proceed in * 
such a way that students become able to use the strategy — 
autonomously on a problem of their own clioosing. 


Divergent Thinking: Strategies for generating ideas 


There is reason to believe that students would benefit from 
learning some of the techniques found to be useful by practitioners : F 
' for defining, analyzing and suggesting solutions for open-ended j 


ry 


problems. Techniques of idea generation (referred to elsewhere 
* as creative problem-solving strategies, or divergent-thinking 
skills) should constitute especially worthwhil¢ objectives when 


practiced in the context of problem-solving véntures Anvolving 
current and setae pated "realistic" problems / 
Group Skills: Techniques for managing time and tasks 


Students would benefit from practicing the skills and 
strategies described above in both indivjdual and group 
situations. Accordingly, students need fto learn some of the 
self-managemént and group-process skills found to facilitate 
productive’ group-solving activities. 


Disposition and Attitudes: 


Students would benefit from a course of instruction 
_ designed to effect changes in their attitudes regarding the 
_ future, their willingness to make contributions to group 
activities, their receptivity and flexibility to change, their 
resistance to habit and functional fixedness, their tolerance ( 
of others' ideas and their confidence in their own abilities 

to produce original solutions. 

The complete prospectus, which included a brief review of the 
literature for. each of the goal areas above, a rationale and needs ' 
statement for the program, as well as a description and preliminary set 
of objectives, was’sent to 60 scholars and practitioners for review. 
Virtually all of the 42 respondents affirmed the need for a program 
similar to the proposed effort and supported the goals and method 
outlined in the paper. The development of the Making Changes materials 
was.initiated as a diréct result of this survey and has been guided and 
shaped by the specific suggestions and criticisms contributed by the 


respondents. 


II. CONTRIBUTIONS FROM THE LITERATURE 
The major emphases of the Making Changes program are -inventive problem- 


Ce : Beng .* ne 
solving and futures studies. Before presenting a review of salient findings 


u . ae y 5 
and recommendations in these areas, the following caveats should be 
‘ ° : 
— instructive. : 3° ~ a 


fos 


ay yo eS 


. 


e ne problem solving” is used rather than "creativity" 
Be ‘creative ptsblen solving" in order to prevent misconceptions. 
For different people, the term "creativity" may mean a personality 

; , trait, a method of teaching, a cognitive ‘style variable, a determinant. 
of artistic talent or a dimension of cognitive abilities. The 
Making Changes program:is not designed to alter personalities or to 
teach talent; nor is it meant to be a program fot creative or 
gifted students alone. One of the initiating premises of the program 


is that all students, with the possible exception of the manifestly 


creative, can benefit from direct instruction designed to improve 
their skills at defining wa solving open-ended problems. 
e The literature on creativity and creative problem solving is replete 
with wisdom regarding how to make siqdanee more creative. The vast 
majority of these suggestions are inanuoapsoie by evidence for their a” 
validity. Moreover, despite the volumes of research in the area, 
the reader interested in teaching students (children and gaalescente) a 
how to go about solving open-ended problems has only a handful of 
original sources - rely upon (i.e.,Parnes and associates at the 


* (ie 
.State University of New York at Buffalo, Guilford and associates at 
a 3 


UCLA, Davis and associates at the University of Wisconsin, Feldhusen 


and associates! at Purdue, ‘Covington and associates at Berkeley and 


Hebens ae Cambridge). 


% 


e Research literature on apEuere studies, SLEGrnareLy called futuristics, 
futurology, or futurisn, i virtually non-existent. A number of 
authors have proposed objectives, methods and teaching strategies 
but date, no research is available on the attainability of .these 
ila or the effectiveness oe he proposed methods. | | 

The review is divided into three major sections: process education, 
inventive problem solving and futures studies. The process education ~~ 

“section is included in order to provide a brief notion of the philosophical 

or pedagogical roots of the development effort. The section on: inventive 

problem solving includes research relevant for both the “problem volving! 
and "divergent thinking" goal areas. Finally, research studies related 

to the remaining a areas, "group skills" and "attitudes and dispositions," 
are included within the iMghones studies" and "inventive prdieiea solving" 

‘sections. 

A. Process education 

"Process education" is a phrase that became popular during the late 
1960's to describe am approach to instruction that focuses on teaching 
skills rather than content; teaching the operations or processes of a: 
discipline rather than its structure; assessing students i aaa at 

VW 


performing sperabions rather a a testing for Mndeveranding or recall. 


According to Cole’ 972) in: his book, Process Education: 


- 


c tee, 


. Process education recognizes that people live by their skills. 
Both the productivity and quality of life are related to the : 

skills of learning, of relating to others, of empathy, of 
analysing and synthesizing information and experience, of 
planning and implementing action, of conceptualizing, 
generalizing, expressing, and valuing are a few of those by , 
which we live. People do not live by information. The 
information. is needed, but without the skills to act on the 
information, the person is crippled. The power lies not so 'g 
much in the information as in the skills to organize and use 
it, to make meaning from it. (Dp. 4.) 


Perhaps the most radical statement’ for process education was «@& 


contributed by a psychologist who might otherwise be considered to be a 


aa: 


behaviorist. Rohwer (1971) reviewed a number of studies of early : 
childhood and compensatory education and concluded: that early childhood 
may be an inefficient period in which to try to lak skills chat: vax be 
learned more quickly in ansleanetee (reading, computation, concepts and 
cede of science, etc. die’ oe went on to propose that the principal . 


goal of education should be to assist the “akuient to be adaptive with 


LY 


respect to extra-school tasks. 


s = { 
It is plausible to presume that the components of this goal 
prominently include the following three: (1) to promote the 
student's acquisition of a repertory of skills for accurately 
_ locating and efficiently learning new information and new 

skills; (2) to promote the student's acquisition of a repertory 
of skills for extending information, creating information, and 
for solving problems; (3) to promote the student's acquisition 
and maintenance of motivational systems that will incline him 
to engage in learning and problem solving. (ps 325.) 


Rohwer's article is important for a number of keanohe. First, his 


position lends research support to that of other seg ctanortees and ‘9 


_éducators more closely identified with the process education movement: 
{ 


Gagnée's (1965) emphasis on the permanence and transferability of ° 


. 


intellectual skills; Bruner's (1961) promotion of the discovery learning 

method; Covington's (1970) proposal for a Sogn tive cureicilin whieh would 

emphasize coginitive strategies and master thinking skills; aaa Habante (1969) 

views that the objectives of schooling should focus on those "life skills" 

that students will have to possess in order to cope with the rapidly 

changing present and unforeseen futures, ; - $ 
A second reason for selecting Rohwer's article as significant is 

that Rohwer is not merely saying that skills are important but is saying 

( that skill instruction must lead to autonomous competence with respect to “ 

those skills. In other aie ads have not done their job until it 

can be shown that students not only have mastered the skills but can 

perform the particular operation in the absence of environmental ie cage 


_and guidance. Third, Rohwer introduces another variable into the 


discussion of what to teach, namely, when to teach. For Rohwer, it. makes 
4 . 


little sense to teach a body of content or a set of skills unless students 
* are intellectually or developmentally ready to apply the learnings. 
Fourth, Rohwer makes the point that a particular set of objectives is 
appropriate for a particular student if and only if the attainment of those 
objectives has some immediate payoff for that student's out-of-school 
proficiency at some extra-curricular task (lateral vitintad Alternately, 
the payoff may be increased proficiency at some task which is presumed. | 
‘to be important after schooling has ceased (horizontal transfer). ~ 

To summarize, tile Making Changes program was guided by a conception 

of instruction that is relatively less concerned with what students 


know and can do when prompted and more concerned with what students are / 


. 


P 


Pi 


able to do on their own When instructiom has ceased. This emphasis on - 


autonomy and on proficiency may explain the heavy emphasis within the 


program on cognitive. strategies rather than content as well .as the 


importance. of such indices as the Proficiency Test and The Scenario. 


described in this report. 


B. Inventive Problem. Solving 2 


Skills of thinking can be trained. There are skills of 
becoming aware of ‘a problem, of formulating the'problem, or 
organizing the necessary evidence, of generating many ideas, 
and of judging the quality-of the solution. Each of these 
skills can be cultivated through specific procedures, and 
each is enchanced by regular exercise. Productive thinking 
is a complex process which must. be an educational end to 
itself — it is not the automatic result of other kinds of 


learning. 
Rubin. (1969) in Life Skills if school and Society 

It is possible to ddwendty all problem-solving activities ito three 
general types (Getzels, 1975) according to what ig known and what is 
unknown. In "typé-case 1," the problem solver has been given the peohlan 
and knows the Geekdad for obtaining the solution. The subject must work. 
out the problem according to the formula given. In "type-case 2," only 
the problem is given. Neither the method for solving the problem nor 
the solution are known to the problem solver, although both are. known to 
others. A "type-case 3" problem is:considerably less structured. Here 
the problem itself must be discovered and the method and solution are 
known neither to the problem solver nor to others. 

Mosk school wenn ws lakeiea as problem solving fall under the 
type-case 1 heading. . Arithmetic and laboratory science problems place 
a premium on the accurate recall and application of a learned method. 


- 


10 


12 


. 


than the recall of knopnt! methods. 


The use of type-case 2 problems in instruction can be found occasionally. 

in Mnquiry or discovery learning programs and, gapasiail,, in books on 

puzzles and brain teasers. Type-case 3 problema, on the other faci | ame ee 

rarely serve as the focus of instruction, despite the. fact that true | A ge 

SreREEy ease and the majority of- "real-life" problem-solving demands e ‘ ; 

" involve gitistions witeen’ sensitivity to problems, the ability to define 

and analyze a problem, and’ the generation of ideas are more crucial 

& 
According ‘to Nevel1, Shaw arid Simon (1962), type-case 3 problem ’ 

solving, typically referred to as creative problem i aia has sour 

defining features: 
1... The product of " peoblemaciving process has both novelty sl oe 


value and value for the individual or for society. «| 
he 


2s “the thinking’ involyed 4s unconventional. That is, it requires 
the modification or Fajeckion of preerauely, accepted ideas. 


4 
ey 


a SS The thinking: requires ‘high febvation: and BSSSTanepeS 4 and voually ee 
“ takes place over a: considerable bpad: of time. _ : eon Pe eee 
ae Be Ng tage 
4. The problem as initially posed is vague and undefined. Part. 
pee of the task is to produce a clear and productive formulation 
tes “of the problem. * 


‘4 Facilitating ‘studente' performance on creative or type-case 3 problem cova a 
Solving ‘(hereafter referred to as -thventive 5 probleni-solving) tabks has 
been pane concern, of a nunber of inves agatione: " Research and develop- . Bs 
ae er in this area fave taken two related forms increasing | 

‘ 


the!/number and “quality of students! ie eee of spectfic™ 


‘f 
instructional ‘varhndoune or conditions; 


. 
ire BS 


designing saeealanele 


} prigrane to teach a multi-stage problem-solving model in addition to. . Ae ask 
. 3 ° : ; ’ ; . : | 
. ‘ fo .¢ . f 
Be ag et a ~G 7 Ar . 4 
. 2 : s 
: : 11 
‘ : , 
cae x aa ; * 
' r ‘ i 4 At: te 
Pe . . we , a ¥ 
a ‘ * ‘ 1 3 : A o~- 
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e 


~ 


specific techniques. a 
Increasing the Production of Ideas | ? 
In 1950, J. P. Guilford delivered an address to the American 
. Psychological Association which raised a siabak of questions regarding 
the nature and nurture of. creative or dpvergdne eines abilities. 
Subsequent research by Guilford and his ‘associates resulted” in the 
formation of.a note of the: intellect; i positing of divergent-thiaking 
abilities as distinct ‘from IQ and the convergent thinking emphasized by 
+ schools; and the’ development of measures of diverneat “thinking. Much of.. 
thé research concerned with improving etentiverthinking abilities relates 
‘closely to Guilford's conception of the dtvavgent thinking dimension. | 4 s 
For’ Guilford and others, divergent thinking Le ‘characterized by.2luenc ; 
the production of ee ideas; flexibility, the production of ideas that 
° ' gpan multiple categories or that imply different approaches ‘to the _ 
problem; and griginaiity, the ‘produchion oe HAVER, unusual and high 
quality (elegent, workable, etflotent, practical) ideas. | 
One of. the earliest "idea generation methods" to be investigated 
was brainstorming, Brainstorming is a technique used by Osborn (1963) 


tnl-the' late 1940's and early 1950's as an alternative to the business 


ktecwusay Participants were given the following rules or Sarneilen 
| : 


(1) criticism is ruled out, (2) freewheeling ie welcomed, (3) quantity 
is wanted, and (4) combination ‘and improvement are sought. The key to 


brainstorming according to Osborn and subsequent evidence was rule 


er (1), referred to as the "deferred judgment principle." Meadow, _ 
me en Sr, cae ee coe 
“s., 12 . ‘ F 5 : : » “ah. * 
Ps . . i : .3 : pink 2 . : 


. rd om . eo 8 i i : 
“5 . ‘ , + hh 
“ ¢ . ., 
, 


* 


Parngs aye Reese (1959) found'that instructions iste eas 


‘to the deterred Judgment principle resulted in more solutions and more. 


¢ : 


high quality solutions compared to an experimental condition de 
college students generated ideas and eyalnated these solutions w ul- 
taneously. Brilhart and: Johnson (1964) compared the performance of. 


Oe 4 


“two groups on production of ideas and PEeeREPine for a procedure. In - a 7 


a within-subjects design, college students: considered. criteria sittin. . 
before or after generating ideas? ‘ Consideration of eritefia « after 
idea production was. associated with 50% more ideas and was the preferred 
procedure of .the two. | | | 

One Ceiticiem of brainstorming is that it increases productivity 
but decreases quality in eontrast to ptodedurke thae emphasize. the 
early eens trenation of evaluation criteria. Stratton and Brown (1972) . 
| compared, combined production and ee ites to judgment training, 
production training and no training. The results showed that the combined 
eéaining procedure produced higher quality solutions than production 
waliniad alone and more solutions than judgment training sigue, 

Other variables that have been studied 4c relation to ) brainstorming | 
and then incorporated fate subsequent training programs taeide the ; % 
effect of: extended effort, personal analogies and heterogeneous grouping. 
Parnes (1961) found that significantly more good ideas are produced ll 
' later in a brainstorming list than are produced: early in ii list. | 


Parnes found this to be true even for trained subjects and even for 


long time periods (15° minutes). Bouchard AMT) aor a oes 


\ ‘ ieg > re 


brainstorming procedure to one incorporating. the technique called 
"personal: enalogys” In the personal analogy procedure, students took 


turns inagintng themselves as the object in question (how can a cigar 

be improved) and submitting ideas in this analogical Betws ees 

found Fhe combined. analogy- brainstorming condition td be more effective 2 

or producing high auality ideas than the standard procedure. a 

’ Brainstorming, when defined by the deferred judgment iracebntes can 

be both a stalls sed a individual technique. But it is usually thought. . 

of as a suse prlebGalice that is weet for stimulating diverpant 

approaches to a problem through the facilitating effect of hearing and 

‘responding to others’ ideas. - Stein (1975) reviewed the research on 

brainstorming groups and concluded that groups can contribute more | 

knowledge and information than each of its a groups tend to 

produce a greater re of solution approaches than do individuals; 

and when all weahees contribute, there is a greater probability that a . 

solution will. be wecasiad and carried out if it is produced by. a group 

than by an individuals. Relatedly, Stein veneer that heterogeneous 


groups tend to produce more high ee ideas than homogeneous ‘groups. 


Wallach and Kogan (1965) offer one additional advantage of participation 


in brainstorming groups. If the group members are comfortable with one: ~ ~“ 


another, a phenomenon called the "risky shift" frequently -occurs whereby 
participants become less inhibited than they otherwise would be as 
individuals and are more apt to suggest daring, unusual ideas. ps tees 


"Bouchard (1972) proposes the personal analogy method in conjunction 


+ 


ere 


- 


with a "round robin" procedure as an-aid to. encouraging the risky..shift 


phenomenon. 


Before leaving the subject-of groups, it should be noted that 


i asi in aston group brainstorming sessions may not only be 


" faeilitative of "Binney, flexibility rr a but benefit — 
group “members. in other ways as well. BEEND articipation may foster 


positive speisilce toward problem « solving and the tendency to persevere 


- on ‘acta “Crrow, 1969; Franks and Howard, 1974). Experience with emall 


> 


seca provide an effective balance-of, freedom and order, leadership - 


. 


“ and participation, that may transfer to other situations (Smith, 1963). 


_ In addition the experience may facilitate greater appreciation of others’ 


ideas (Schiniack and Schmuck, 1971); "productive patterns of shiping: 


(eDanield and Mendell, 1975); cooperation (Stanford and: Stanford, 1969); 


My, 


i eke patience (Mietus, 1966). 


Osborn (1963) also advocated “the use ‘of slgettite or "idea-spurring 
+ 
questions to assist -in the production of ideas. -Davis and Roweton 


a 


‘(1968) gave. college “students an abbreviated version of Osborn' sr checklist 


: to be used to ‘suggest jase for changing or iecoviag. common household 


object’. Subjects, is -used a éeven-item checklist produced more ideas 


: and note éxeative “ideas than ‘either subjects who used a detailed 


“ + 


checklist (Osbora' 8 73 idea-spurring questions) or sik ace who used. no 
checklist at all. Davis, pamerets Train, Warren and. Houtman’ (1969) . 


found that, like brainstorming, ‘more high ABET SEY ideas are produced in 


the last half of a twenty-minute, periad with a checklist than are : 


” ’ Lied Se! sees 


sy 


“consists of a general awareness of the difference between logical or 


produced in the first half of that period. . fen 
Morphological synthesis is the name given to Pie eae that-—~ — 
: : ff 
seems to facilitate the a a of ideas, especially/new combinations 


of ideas. The sia ts aS SINER selecting two iacsiae aar or properties of, 
the. object to ba improved ea Listing a Lisited apes of change ideas. 

\ : ¥ 
for each of these qualities. The, change ideas are’ laced as the two 


axes of a matrix or checkerboard and each of the Jiceroerttons of | the 


matrix is investigated for’ a possible new idea of combination, havis f 


et al.,(1969) and Warren and Davis (1969) found hat the morphological - 
synthesis dectintdua atgddthcanety® facilitated the number and: quality. of 


ideas produced cothipared to a eontrol group which received no special 


© 


instructions. 
4 ss ae, 


Insight Rreb Lene pagklen or otobhens that are seemingly ransiioatie 


wa require a sudden rack: of tnaight to be, solved — have sometimes 


_ béen used as criterion problems follawing; traintag in idea generation - 


. 


techniques. Transfer results have pean mixed, sevhans because of the 
pack of a direct and conerete tie beceger: the kinds of associative 

“ techniques mentioned above and the ‘understandings required to sqlve 
‘such sophisticated insight problems as- the Maier Two-string Sroblom 
(Maier, 1931). De "Bono (1969) aanerta that creativity (of the sort ° : . ‘ , 
required | to perform weld, on ae ta problems) is “not some special . ee 


faculty but rather is a defect tn the functioning of the system— a 


temporary lapse in efficiency. De Bone suggests that creativity training 


16 


= * approaches to problems. Biondi (197 suggests that students need to , 


* ‘statements, avoiding overly narrow problem definitions and recognizing - ey 


unnecessary assumptions. Performance of the trained group was -—~ 


problems. 
, Implications for Instruction ‘ \ Tt og - . oft Cd 
; : 4 pee Re Sah Se a. PE Ci 
The research reported above was instrum Beet ae guiding the rr | ae . 


specifications for the Making Changes program. The following techniques . 
were fai ee as a direct consequence of these and related studies: 


e extensive practice with brainstorming Pog tn a [ 


e the use of thé deferred judgment priaatte as'a strategy and 
-the separation of evaluation from. idea senerstisa 
e training in the specification of criteria and the judgment 


of solutions: i 1 


e the’ ‘deliberate ileaia citi of group perenetpnrley 
e the inclusion of, ene shortened checklist and morphological 


synthesis procedure ae 


Sy 


é aelsbazate instruction on problem identification and analysis 


o the measurement of fluency, flexibility and originality as well 


Cc. Comprehensive Programs in Inventive Problem Solving 8 

| ; a = i: w - 
‘ ; . : : ae eee : 
Attempts to teach people to solve ‘open-ended (Type-case 3) problems 


by teaching a step-wise problem-solving process probably hegan in 
industrial settings. ‘The Stanford Research Institute commissioned a 
review of training a in problem solving tonducted at eanee _- 
corporations and universities (eavards, 1967). Thirty organizations 
replied of which most were industrial organizations, colleges or 


consulting’ otganiadtions: EERE GEOR to’ Edwards, the nature and i 


al 


of ‘these*Eraining peneree were quite varied yet reported results were 


we 
At 


. 


. 2100 new products." 


J . 


Edwards reports the following factors as anyon tary for success: 


(1) establishing a + payehotiogteatly secure atmosphere where 
‘“> all ideas are welcome; 


6) leading participgate out of “mental ruts" thereby 
enabling ‘them to see problems in a different ‘light; 


(3) stimulating participants to tecognize and circumvent 
the individual inhibiting factors or blocks to the 
free play of their imagination; 


-. 
ae : - ‘ 


2c 


as student satisfaction with an. activity. '  — 


osc 


“ quite satisfactory,.e.g., "39% increase in improvement -projects a 


i: 
(4) involving students intellectually by working on ‘something 
of interest | to them and learning by self-determination; 


* (5) SApeeeatne.” ‘cross fertilization" of ideas; 


(6) guint self-confidence and skills by actually satae 
problems of pEgerean Ey Brenkes difficulty; and 


(7) challenging students an be “open to experience" constantly 
and to stretch their imagination as far as they can. 


A similar survey of creative problem-solving programs for children 
was conducted by Torrance (1972) Torrance looked at 142 atudies which 
ranged across. the grades K to 12 from short-lived experiments to full | 
semester courses. According to Torrance's analysis, the best results 
" were obtained with disciplined approaches like the ne ee model 
develop ae the State University of New York at Buffalo. .Moreover, 
‘differences as measured by increases in divergent-thinking ability 
(performance on the Torrance Tests of Creative Thinking for the most 
part) were greatest and most predictable when deliberate teaching was 
arvoiyed: ~ oo 

Before research conducted on the Osborn-Parnes model eancitasa . 
shove and other creative BEC MeRrso inane programs is discussed, 
an inspection of a typical set of performance objectives for a creative 
problem-solving program might’ be inuteuctive. the following list was 
prepared by Treffinger and Huber (1975): 

(1) be sensitive to problems; 


(2) be able to define problems; 


(3) be able to break away from habit thinking; 
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‘ey 
< 


(4) be able to. defer judgment; 
2 (5) be able to see new relationships; 
(6) ‘be able to evaluate the. consequences of one's actions; 


(7) be able to plan ‘for the implementation of ideas; 


a 
a 


(8) be able to observe carefully and discover facts; | Rg 
(9) be able to use cétective techniques’ he discovering new bia? 
‘ (10) be able to refine a ‘4deas into useful ones; 


(11) be able to describe and 4 (ee a’ ‘Siptematic approach. to 
problem solving; ‘ oy eee a: ’ 
oy 


(12) be able to describe tne? ‘influence of daterpersonsl relationships. 
in effective creative pr blem-solving. 


"hy he 


se Bee Creative problem-solving | oquF pes differ -in the other and nature a 
padhuitcues that are taught, in thi Kind of problems they use for 


,° examples and practice, and thes ext nt to which they use Llearner-generated 


| 


lost of the courses and PECERERAS 


as opposed to provided problems. 


"however emphasize a blend ‘of attitudes, ekilla and knowledge and 


employ some variation on the problen-solving ecdnl introduced by 


Dewey (1933). 


¥ 


) Dewey ~ - Osborn-Parnes 
~~ a difficulty is felt fact finding ae ig 
the difficulty is located “problem finding 
3 and. defined 
"possible solutions are accected idea finding ~ ae 3 
te consequences are considered, . solution’ finding, 
a solution is accepted i hic hagas 


The Osborn-Parnes model ‘has been under continual developnent at the 
Creative Education Foundation in Buffalo. Since 1949, pmitliiee 


Problem-Solving Course has been offered each year to students at the 


. 


2000 “? 


pobkiaes. In thie eiuibent, there were vr instructional conditions: 


State University. Among the many studies that have grown out.of this 
: 


‘program, Parnes (1972) found that students who.took the program, compared 


_to students who registered but were placed in a control group, showed 


significant positive gains in quantity of ideas produced, in quality of 
ideas produced (originality, sensitivity to problems, flexibility) and 


on a personality factor described as "dominance" (self confidence, self 


: reliance, persuasiveness, initiative, leadership potential). Parnes also 


found positive transfer to specially constructed tests administered in 
. . tw ap 


_a-univergity English course and significant positive gains‘ on Guilford 


. indices of cognition, divergent production and convergent production. 


Moreover, Parnes found these latter gains to increase incrementally over. 
a 43-week period. Earlier, Parnes and Meadow (1960) found that students — 
who had completed the creative probzem-solving course some Wight mathe 
to four years prior, performed significantly better on six out of six 
tests of aianeity ee of ideas than did control subjects 
(students who had registered for the iautee but who for one reason or 
another did not take ft). . - a 7S 
A high school version of the Buffalo program \ was constructed by 


Reese ant Parnes (1970) and saabidavaed asa saries of 28 programmed 
acai: booklets asane programmed booklets with eeachernc hans 
interaction; and oe seeped instruction. Eight criteria tests were 
administered néasuring a variety of abilities including Hueney, 

& 2% 
iii and originality. “Results; according to Reese and “Parnes, 


aad 


or 


® 


. 


were unambiguous.’ Both treatment groups, outperformed. the control group 


on all cognitive measures and the group that had continual interaction 


with a teacher outperformed the teacher-free group. No significant 


differences were found among the groups on’ the personality scale. ° 
Perhaps ‘the best known problem-solving or thinking program for 
children is The Productive Thinking Program developed at the University . 
of Californie by Savdington: Crutchfield, Olton and Davies (1972). The 


_ Program consists of a: series ‘of programmed booklets which introduce 


students to strategies for defining pretense and thinking of ideas ie 

the context of investigating njetevien, The program emphasizes a 

blend of positive ateicudes, skills, methods and a general thinking 

giretiyy (problem-solving process). Wardrop et al, (1969) found positive 

Headlte for the program in facilitating the thinking skills of fifth-' te 

grade chitdvens especially skills meLAting to asking sunbbhenn: ® 

organizing information and drawing i A study by Treffinger 

and ‘Ripple (1968) failed to detect differences with a’ comparable 

population st temestaey school students. The Treffinger and Ripple be 

study used verbal tests of creative thinking and insight problems while 

the Wardrop et al,, study used criterion problems designed for the progran. 
Among petbler-solving programs, the one that. places the heaviest 

emphasis upon the use: of idea ganenation techniques is probably Thinking © — “iar a 

Creatively: S. ‘Guide. to Training Imagination developed at the University 

of Wisconsin “@avis,; 1969). The program has four characteristics, 


- according to its author: (1) a positive slant towards change and 


y 
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. Gordon (1961). The synectics pgogram, like the Parnes-Osborn model, ~ «- 


’ 3 = 


innovation; (2) exercises in fluency; (3) techniques for idea 
combination (part changing, checklist, checkerboard); and (4) humor. 
Davis et al., (1968) measured the effect of a ten-week exposure to the 


course on 6th, 7th and 8th grade students. Compared to students who 


~ did not take the program, trained students. produced from 50% to 91% 


nore ideas on three measures of ideational fluency. ~ Trained students 
also produced significantly more good ideas on these measures than did 
intended students. Significant digternves favoring the trained. 
students on a attitude survey were interpreted. by the researchers as an 
suggesting that students felt more creative, more ayeractativa 6£ wild, 


ideas and more aware ‘of the importance of cHange and ingévation asa 


result of the -course. | 


wu. 


-The ‘creative problem-solving program which departs the most from 


» 


others in format (but not objectives) is the synectics program developed by 


% 


involves a problem-solving process, the deferred judgment principle, - 


problem analysis and definition, and techniques to stimulate ideas. In 


the case of synectics, however, its origins are in group process. research 


andthe arts, and its emphases are on analogical and metaphorical ee - ’ 
thinking. Ina synectics session, the goal is to mix rational and 

nonrational thought. nitwbernet psychological states are induced by. 
jumping from one to another psychological state through the use of the ~ 


following "operational mechanisms:" (1) personal analogy (acting out the - 


problem object or question); (2) direct analogy (looking for a comparable 


‘situation in some other domain, especially nature) ; (3). #ymbolic analogy 


fig 
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(forming a pectemental the essential paradox or conflict inherent in 

the problem); and (4) fantasy analogy (viewing the problem by 
“generating wish statements). Ina vaby iupotesnt sense, . these 
operational mechanisms or techniques are both ideational techniques 
ah problem definition techniques, The key to the synectics process is’ 


La ie 


developing a more complete understanding of what is called for ina 
"problem-as -given."' > . bat - ' . / 

The synectics process has nae adapted for elenentary and secondary Sie ¥ 
school students (cordcd;. 19733 Synectics, 1968). Stein (1975) reports : ped 
a pilot study of the synectics aro evata conducted on.a emai group | of ; i ee 


9th-grade students. Significant pretest to posttest gains were found eo 


on the originality and elaboration scales of the Torrance Tests of es 
Creative Thinking but not on the fluency and flexibility scalés. aes ae a 
. ‘ = ™ j 


Additional anecdotal and survey data reported by Stein attest'to a ' 


high degree of satisfaction characteristic of participants in’ the 


% 


synectics program. Pes 
Teplicar ions fos Instruction: 


The. programs described above represent only a partial. list of the, as 


‘ 


Te ASUS Ces available to an investigator SEG SE REEED Ain.  Amproying sGidenta® é AE 


¥ 


areas on open-ended problems. The above Pryprans ‘Were selected 

for their relevance for the goals of the Making Changes program and for i) ain 
the availability of evaluation data.- Other books and materials that. 

provided ideas and guidance for the Making Changes developadne effort 


°F 


include: - Biondi, 1974; Crawford, 1964; McKim, 1972; and. Edwards, 1976. ra 


’ The’ ¢ following is a partial “List of concepts: and procedures ‘chs 


vere’ incorporated into the program as a | direct résult of looking at Mi ' 


what others have done and how vell they' ve done: 4th at a ee oy 
“e an attempt was made to, have students recognize "blocks" aaa. pow ” 
(Maids to thinking oe : 2 2.2 a! :, : ey ee 5 ep 


* 


e problems. ‘included in the program were selected, in part,’ for 


their interest value e ‘ 
_@a cumulative learning nodel was enployed ‘euch that! a activities = 7 , a tay , 
p occurring later in the ‘Program were more complex and built OR 4 . | i. 
previous learnings . . . ee $48: ; . 
% "atecfplined" approach was taken ‘throughout . | Kee 2%, . “a ae 
ean attitude survey. was included along. with teste of. Greaeive a | 
“thinking and eriterion-referenced measures . “es , 
@ the role of. the teacher was regarded as ‘crucial. for the a ; 7 es ' 
» effectiveness of the materials hate eS . 20 GAP! cas 2, ; : 
.@ the relative amount and weight of _peacher guidance were ae ies 
ores decline as the. program a progresses a ie: in - es .. _ 


Be @ the force-fit technique from the Osborn-Parnes prograd and | . , 


. Pd 


‘the part-changing technique from Davie were included in the program | 


aseparate unit was deve oped” 
‘ * 
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os to effect: fundamental changes | in, students! attitude or orientation * a 


FUTURES STUDIES 


"Let the skills of problem solving be given a shana to Sivsine Fs alte: 

on: problems that have an inherent passion - whether racism, me 

crimes in the street, pollution, war and ace ne or pmarEeee 

and the’ family." Z 
Bruner, | 1970 ae 


“Myjothtng’ is lése practical than a Seatesetia education if the a 
result is' a‘ trained incapacity for adaptation to change... the - s 
sghool will fulfill. its function as:an agency of developmental *, 
change only if it preparés its graduates for a somewhat uncertain 
world where. no niche is ‘absolutely secure ss few one even 

~ hold bhedr ape well," 


y 
. 


bors 1967. oa yon Ba 
pee tee interest es futures ta referied to by various 
authors as futuristics, futurien, futurology, forecast ing*and futures: 
research, ‘ts in large. measure ‘attributable to the writings: of Alvin 
ak ahi Toffler taught one of the first courses ‘in futures studies 
: in 1966 ,and his nope, Future Shock and Learning for Tomérrow, have 
| inapired oanes teachers from elenentary to graduate school to’ Anstitute 
courses ‘on the ‘future. i a ee : eee » . ca 

“For ‘Toffler and others, the argument for putting futures etudies 
. into the classroom centers on the rapidity of social and technitogigal . 
shee, Preparing students to adapt to and sope with these changes . . 
‘pequlveg that students learn not. only information aboug the future but . an 
“the habit of “savietpating change aa well. Pia Phe 8 echoed ; 
by a hace of futurists and educators. Whether they potae. to the knowledge 
“explosion” (Toffler; 1974), the ‘altence’ of world” problems: Sica era aaeaen 
_ 1976b), the mecessity te learn long-range planning (Shane and Shane, | 


1974), or the tnportance of goal setting (Peakes et a1, ,:1973), the need 


‘ toward ‘the fukare ts universally emphasized, 


b> oe : . 
é Ege . e P * 4 q ‘ : : 
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* 


Aside from the recent surge of interest in, career: education, ; aor 
weboote haye maintained a ‘pagt-to-present orpenearien ‘in most subdect Reps Vie ths Gg 


matter areas. Futures studies is seen We an increasing number of . 


“educators (ee. ‘Torrance, 19758) ae at least be partial remedy for te i a) 
“discontinuities that’ seem to exist. between ‘ih gontent, and ieaeae of | af 7 fue 
a : ‘the "school world" and the current and anticipated demands of the : 
ie | _ "real world." » ‘Not only do students tend to: question the relevance of ee 


what they are: e-renbtted to learh in school, but they fail to see the | 


a 


* relationship bepeert what phey are learning and what’ they will do a “es HS 


: when: schooling is completed... ‘From a student-centered perspective,” 
Peau studies may provide’ a vehicle for equipping students with. wha ae 


paychologiste, refer to as. a Autuawdioeuned role image." ~ This’ role- 
“| 


image is more- than, "What will I do. when I grow up?” The image 
includes some ‘notion ,of what: the world might be. like, what changes mae 


re ; might occur and’ what personal changes mightbe required . in pret! to 


adapt to these possible futures, sf : fo fF ge % eS 


a * 


As with ae new ie da in. education, reaching agreenent that 


" something should’ ‘be done is far. easier than. achieving consensus on 
@ 


i 
a goals a and methods: Stock (1977) 5 ‘for ‘example, surveyed 573 teachers. 


“who were. involved in futures studies programs in 184 gecdidary schools... 


* a bd ae . ‘ . 
; Goals across ‘these programs were as broad ag..they were vague: Pe aks A ee 
‘cemetery Jive boernpeimethrirtneminentierrdeimenniorianvibrt on renndondmrensitisinarttin etait herrea tewnybareneretwe hey ierirrchte mel phirtirlserraer sotneierte via ueesinidah Laden ' pate CAT Bercy ee oun we , sie " 


Goals for’ Futures. Studies Programs : 


i - ead a : 7 Ranking of Suggested Goal Statements. " a Lee 
3 eh ey ‘eo: 8 “in Hegre Sf -Aeceptance Categories 7 Ue aioe ON eS 


High Degree of Acceptance 


(1) To stimulate ‘in students the seule Sa Lan ine ‘na consider ? 7 ve 
‘the. TRE EASRE TENE of many alceenative: poseiis futures 


(2) 
(3) 
(4) 


(5) 


(6) 


(7) 
(8) 


(9) 


'~ goals 


(10) 


(11) 


“a2) 
“(3)” 


Moderate Degree of Acceptance. 


(14) 


(15) To help students develop an ‘understanding of ‘the world as a 


(16) 


(17) 


ARAMA ALLA LALA TOTO 


(18) 


19) 


_alter their own personal life-styles and aspirations 


goals - : . 


To help students to realize that the fyture depends to a great ew 
extent on what is happening in the present ome sab as 


To enable students ‘to realize the ammaee of technology on | 
society 


To help students to realize how antictoate’. future changes may - % 7 


To help students search for and identify future trends 


To strengthen students’ soos ability: to anticipate and 
adapt to change ; 


+ 


To help students: develop the attitude that they: can ag actively 
involved*in influencing their own future | 


To help students to clarify and evaluate their own re and” 
To help students to clarify and avalyace society? ‘8. values and 


To help students understand the requirements ‘for human survival 


To help students develop an understanding of mankind as a single 
human community ~ E 


¢ ; am 
To encourage students to commit themselves to saxdioe to _ improve 
present conditions in the world : 


To develop in students the: ability to integrate nie and 
information arviginabiag in diverse disciplines . 


To help students develop an optimistic attitude toward the ar pines 
future . 


single globe system ~ ae 


To enable and motivate students to share their futures studies , 
knowledge and insights, with others 


To help- stud students. develop. human, xelations-ski1l 


To give students an understanding of some of the basic concepts. 
and methods. employed by practicing futurists oD nex 


+ . > » 


To’ help students appreciate the historic Sevelopment..and—. osnnsmenrereritipitsotrrro 
AmpREEENES of ‘human ‘thought “about the future | : 


Other weitere’ have more anesitte ideas concerning what the goals 
of a futures studies course should be. Rojas, and: Eldridge (1974) have 
ie a list of alternative goals from a. survey. of "futurist" : 
courses for adults that can be used to onguniew gome of the prescriptions 


found in the literature: 


(1) help aeaneeks ankicipate diane: make better career choices, 
oe develop future-oriented attitudes (e. g-, Torrance, 1975», : 


: 1979, 1976b) | RB SF 


(2) survey fotecauttng methods (e.g; Dede, 1974; Glenn, 19753 . "tes 
Peakes, Burnin, Cherniak. and Dede, 1973) ' iq 5 


(3) devwlon the ability ‘to. relate ideas and information between Ane 
disciplines (e. g-, Shane and Shane, 1974) a me 


- (4) facilitate seumient=to-etudent- and student-to-teacher interaction 
(e. Bes Pierce, 1972) a 


(5) Recognize the continuing: impact of. technology upon. society . 
; (e-8-5 Kauffman. 1976b; LAvEngAtON: 1973; Olno, 1976) 


(6): develop the ability to evaluate forecasts and utilize Tebdbeck. 
_ to do so (e. Bes Kauffman, 1976b) 


(7) study sa lak trends shaping the future (ees, Kauffman, 19760) 


(8) explore ideas, images, models of the future (eB. Livingston, 
1971; Driessel, 1971) 


» (9) examine case study forecasts in specific probe areas - oe 


(e.g.3 Livingston, T9733. eared ied, Cohen and Gustafson, F 
1975) ; 


aye alternative scenarios ‘of the future (e.g.,.- Torrance,. 
1976b; Strudler, 1974) 


A focus on the. future within the secondary school may: take the 


ayehpeptsteeyepreresiniceeartam-mrrerytennitipetinnytter sade tnaneundeadaaiarsnsanéemnimaanacmnieaadl parmnrttetere eae tpm sip ae serrmmaen ertinimdrean prea etet eset rrf y 


fora of a separate course, a unit of instruction ‘within a course, or a 
broad unifying theme: that runs’ across a number of subject: matter areas. 


4 
*. 


Likewise, there ds considerable variety, in the instructional approacties: 


« . a t 


employed. "Futurizing" the curriculum may mean science fiction readings, 
topical studies such as ecology or genetics, “simulated environments, or 
training in forecasting techniques. BUSI RS studies.’ is: qulieidiectpli- 


naty int nature and can “and has’ been lctegeated across curriculum areas. 


“ 


Thus, a math teacher, may introduce exend’ ektteploatidns a dangdage , * 


arts teacher may involve students in writing scenarios; a-social:étu- ; 


« 


dies teacher may use environmental studies to investigate future uses 
of resources;’ a science teacher may invite experts to. Lectiire on scien: Yk, 
_ biEto: and technological developments, and/or a ‘guidance counselor ney 

run seminars on Suture careers ae ‘changes in gaploynsnt ee 


Kaufman (1976a) advocates a achool-wide approach to future-orien- 
, iy -_ ted education. For Kauffman, such a: program: 
' @ begins with the student's own personal image of the future, . ie : 
working to strengthen it where necessary. m3 as 


-@ relates all subject matter to the future neads' of the students 


e Abportioie space . in the curriculum to different subjects accor-" 
ding to their relevaiice to the students’ futures, explains the . 
‘rationale for the curriculum choices to students, and allows 

‘ : ' the flexibility to accomodate differences in interests, ee 

: ; and SUcUrS plans ; 
“@ presents sonbeat-du an interdisciplinary manner, emphasizing 
the underlying qometarereas of all living and social eyscese: 


e onganizes the learning Peereenerers to stimulate creativity, 
self-motivated learning, and  ReLESaSeayery 


* 


as well as science, forecasting as well as fore 
thinking as well as facts 


Research 
As noced earlier, useful] research in the area of futures studies | 


and Laecaineion ib almost nonexistent. Singer (1974) ints to some 


‘ 


clinical studies that suggest a relationship between aca jemic achievenent 
and future orientation as measured by projective teste. ‘For Singer, a 


person's "Future-Focused Role Concept," or the extent to which a person =~ . 
has an image of himself. or herself in a future role, correlates'::, 


o 


‘positively with achievement -in school, the avoidance of delinquency, 


4 >. and a feeling of optimism about the future. ‘Toffler (1974) reports an | rast «gpa 
informal study in which a group of high school students was asked ‘to: 


compose a list of future events as well as a list of events that might . 
Faia to them personally. The disconnectedness between’ these-lists, a tie 
that is, studante® tendency to believe in dramatic world changes while 
projecting a Gateeueuuuat future for themselves,. is. viewed by Toffler ~ 


as evidence that the majority of students have. failed to personstiee 


Siete expectations about social change. Toffler also cites ‘studies 


—~—1—--—sonducted.at Cornel. and UGLA where. groups.of-s tudents.wereas 


either to finish a ateey by telling what the characters did’ or finish i: 


J. it by describing what they will do. % “While the ‘past-tense groups tended _ 


to write richly-detailed accounts, the story endings written by the a 


future-tense groups were sketchy and brief. “Toffler implicates the: : Inet al 
ic: 3 
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aab-oaubesed ‘cur diculin: for. students’ tnability'to b be Raa nats YS in 
_ the future tense. 


So Bes oa 
“Instruction in Futures Studies at the Secondary Level’ _* 
° 


_ The following clunbiticacton scheme recent 9 ro rough taxonomy ‘of 
the cotirse descriptions, course Ourt inet ‘and articles and books on < 
teaching strategies that are currently waaitaiie? - be 7 ° 

Topical approaches. nea futures atinties corns te ena 

according to topics. The topice seem to be éhonad for their ‘fertility. 
for suggesting issues ana problems associated with technol ogical and 
social trends and changes. Popular topics - Anclude ecology, \population, . 
land use, the elderly, food, automation, and genetics (o1no}\ 19765, 
Cohan and. Gustafson, 1975; Buchanan, 1970). aa = \ 

* " Sedence poction. Kauffuan (1976b) endorses the use of sclence 
fiction for stimulating the imagination and for introducing ‘plad ible 


alternative ‘futures. Both Livingston (1971) and Driessel ag71) btew 


: \ - 
science ‘Hietion to be central to a ‘program in futures studies. | \: ve 
* "ee nf Teaching techniques _o of forecasting. Shane (1973) lists the ‘tect 
aia \, 


’ niques and devices used to construct hiveneiee as: Q) human reason- \, 


ing, (2) the computer, (3) the Delphi methodology, (4) trend extra- 8 


~ 


polation, (5) simulation nodela, (6). acenariog, @”) multiple 


a etaaeeeadiiain anime hmenieamennemenatiinte 


correlation and factor analysis, (8). crose~{npact matrices, . 9) trend 


-impact matetCep and 10) experience compression techniques, By 


x. 
» AQ 


see A an ree PES hf se arco hat noted eet eat hte bl Te meee reac 


? eimulations. 


4 


. ; 7 . ‘ , \ Pe ae 
liesides the works cited in this section, six samples of unpublished 


Ti - high-school level programs were considered in the construction of : ee 
z ' this classification. 
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Most FuEuEe studies courses” use some of those ‘techniques in some. - 


fashion, eopectally scenarios and trend extrapolation. Some developers 


view these tashadices. as central for identifying future trends, 


~' * 


identifying consequences of trends, and exploring alternatives (Glenn, 


‘4975; Glenn and Guy, 1974; Dede, 1974). Glenn reports success with 


students as young as grade five using the cross-impact matrix and the 


' ' future wheel technique. 


_ Personalizing" the capiine: Anong those writers and davalopate Z 


“who enphasize the future-focused role image of studente, the necessity: 


“to integrate students’ ‘personal and social projections, of the future 


is viewed as the primary focus of future-oriented’ instruction (MeDanteld, 


19743 Hollister, 1974; Torrance, 1975b). MeDanield and Hollister - 


emphasize value clarification while Torrance weplioe Sei cree as a 


‘eo 


means to this end. » 
Problem solving and divergent sinataigs techniques. The necessity 
'. to encourage the use of the imagination is. a TOSUPEAnT As throughout ; 
the literature on futures. studies. Bell (1974) recommends: that Pet <8 
students be led "to ‘transcend past experience, to creatively diver 
z- the futorasist (p. 76); Strudler (1974) Gedevibes the best: of the futures 
——~--—~oneneeigtudd es-courses-as-one'that-would-blend-the-* setentet-of charting the 
: probable with the art ‘of jnapining the gevadigs. 8 (p. 175). ~ SS wes 
ee ~MeDanield and. Mendal}-(1975)-review. two. créative:problen-solving-modele— score nnnpermncan any 


and recommend that all futurists combine methods of vertical (logical) 


bo, thinking with techniques useful for fostering lateral (créative) on os _ 4 
"thinking. * | he ; 
Ys ba te t 

| 

| 


Toffler (1974) envisages an “action learning" futures studies course 


that involves students. in solving future problems through the generation - 


of alternatives, the development of plans, ond a consideration of sy 2 4 
Any Fy 


contingencies and . consequences. Buchanan: (1970) combines probien 
“solving and decision making in a course focused on the year 2000. ea eg. 


Torrarice (1976a, 1976b) describes a Hatuie problem solving and career 
- rs * ba > ; ’ ( 2 . . | 
education course that incorporates the Osborn-Parnes creative problem-  _— oe 


solving model, hypothetical future-oriented problems, and the. use of 


scenarios and soliloquys as evaluation devices. r * a NE 


Nl 
nm 


Z Multi-faceted approaches. tis handbooks on teaching futures, 


‘sstudies deserve syeereh nant toni in that ney both incorporate a wide 


range of ‘approaches, - Both LaConte (1975) and’ Kauffman (19766) ‘combine 


science fiction, simulations, and instruction in the use of forecasting 
techniques. In addition, Kauffman recommends that. a course in futures 


bade a * 


studies makes a deliberate attempt to alter students' beliefs SUES 


the future by teaching chen some of the concepts, principles, and , 


assumptions that guide the work. of professiotal forecasters and planners. 


Implications for Instruction en nm oS 
A pasa be a of the literature on futures. studies ee - ; ie ¢t 


libs ay eid ne ee eee 


Getiqacowlcnhi: with Kauffman and Torrance was. especially hekpeay in 
deciding on aspects of futures studies that are worthy of instruction 0. 


and dir dateraioing a strategy for evaluating instructional effects. i | 


The endowing concepts and methods were included in the program as a. 


(direct: result, of. the literature analysis: | a vt ~~ ; ” 


' . 
» 3 * 4 ~ 
s . ° . i 


eat. iad 
@ throughout the student materials on futures studies, there is.a er aa 
' focus on a changing future, on alternative futures and on the ~~— ° 
malleability of the future; . 


@ students are : cont teal called upon’ to. place themselves in 


‘ bypukietdead. future situations and to Sonate the ccihequancea” 
for themselves as: well’ as for others; i ad - _- * 4 
e a skill-based approach to instruction is maintained throughout eas 


bi the section on futures studies. Students learn to evaluate 


forecasts, extend trends, interpret. trends, construct cross-impact ~ 5 ese 


‘matrices, write scenarios and generate future wheels; ae 
e content areas and problems were selected for their global ee, 


‘importance and for’ their relevance to students’ futures; 


e@ among the techniques of forecasting: covered in the program, 5 ae 


that allow for the greatest. use of the imagination are stressed 


the. most; a - ; ery eee 
v ‘ . 
@  prévious. -instruetion in problem solving and. in idea generation » : 
tectiniques is integrated with instruction in tha: use of forecasting 
dechntauay wherever appropriate. , oe - i 


ve ~~ ite gs 
7” ‘ mca ge . . cae © 


GOALS AND OBJECTIVES FOR THE agen PROGRAM’. os 3 


The goals and ehdueriven of the Making. Changes program ‘span a num oe | aie 


ber of psychological « as welt as content - spemoe teas" For each of the - 


two major content areas o the progratt, inventive oe solving od: 


+uchves studies, performance objectives specify a range oF kinds of 


. 


learnings. This range éewads from simple vantng responses -and faiiiter~ 


‘ity with defined concepts at one end, to the autonomous use of learned 


* 


. strategies atthe other extreme, ” ‘Since the principal objectives of the 


see) 
Making - Changes program are these. cognitive strategies ‘a brief discuaeten oc ° 7 
oF che peculiarities of strategies is called for. i _ ‘by 
Strategies Bee special kinds of’ cognitive ekille, That is, they , ji i L 
refer to learned 1 capabilities and not iténs of <queeeaceiin, But, unlike . ss 


x = skills, hey ‘are not. learned as ends in themselves. “They are covert © 
w 4 . ff # 
‘ecstattons _ sometimes simple,’ sometimes complex _ that facilitate 
performance on some task of interest. In other words, ‘strategies ¢ oper- 


‘até as mediators. SY ‘make it wosstbie to ‘do something easier, quicker , . aad 


or better but their use is neither necessary nor sufficient for. success 


' 
r 


wo. _in the task. This characteristic of strategies - as means rather than 


7 ends, makes it necessary to have multiple objectives and. multiple esseian 


ment “tasks for a strategy. “Forexample, it might be necessary ‘tot CT}... 


_ + present sealants with the strategy plus a full set ‘of prompts and ask 


Pe ner ee ner enrarr eee Starr ennerr rene 


‘them to use tt for ‘some™ task eee roblem (basic mastery); (2) givena = SS 


problem or task, ask students to. prodide and use the strategy (mastery " : 


plus venetii: and (3) give students a problem to solve with no special | ‘ 


j 


°. - 3 : ; 
A . # ‘ 
- < %, a Sa ~ es wt wt 
: rs mes 
s E : . Se Pre aed 
« ‘ 2 MS : ; 5 ae ” 2 : . - . os ; ‘ 
a oy ~. dngtructions (proficiency)... Further variations on~these assessment 9) fs 
. 3 methods are possible using varieties of topics and problem types. | 
The following classification scheme is organized according. to ‘ 
. majoregoals of the program with types of objectives serving as eubcate--- 
? + ar y , to : “ # ; be ¢ 2 : , 
gories. Note that objectives relating to attitudes, dispositions and baie. 
° : , git Bee oe : : ” pe 
, group ‘behaviors are included as a separate goal area. — : 
; : | a 
’ ‘ . aS 4 
Bt + * bs 
“ : ~ 1 ‘ 
. ‘ 7 ‘s aes 
‘ ‘ 
v 
re ‘ 3 . « . ' = ea , 2 
scgiethde eta coetttna eens edo wa mance RO ee SET TR OER See AEN EET ENTS eI mn 
t - : , = « 3 
a ; i 
* . rl - ” 
of sa Bg by Oy A gos 


Goals and. Objectives le iy 
‘Making’ Changes ana 


“GOAL I: INVENTIVE PROBLEM SOLVING ae 


e Given a caspally worded complaint sib related information, the: 
student. will be able to:- 
* 3 i. locate the essential pienies 
-.-* ‘die staté that problem as a challenge/(s), 


a lii. break the problem into its parts * 
Beier? 1 eee eS generate a broad, ‘fertile problem definition , 
J v. generate a large ‘number ,of high quality ideas a7 
7 bi vi. generate appropriate criteria for judging these idéas ae 
: “vii. select a high quality idea for implementation. op x 
: ‘wii. generate ideas ‘for p. puceing the ones idea ante yt Os 
e action. ; ai 
@ The giudent: should be able to. carry out these eens with a con me 
‘tinual alteration of free imagination and critical judgment. ~~ ° 
e The student should be able to carry. out these steps individually : 
_ Or 4s part of a group. 7 
- '@'The student should, be able to. conduct each step and the complete 
s -- ". process with or without explicit prompts. - se eh 
: ed ee e The student should‘be able to select and use spproptiace: Jearned a Sete Oe" 
_techniques: at’ each stage of the- process, Sha , ee + 
e The result in each case should be the production of: “many, and . nie 
‘ yaried high quality solutions. art 2 2h fe 
e The student should be able to.vary this problem watving process aa 
i to make aptionas use of metaphorical and analogical thinking. — es 
. OBJECTIVES - fe 
A. Knowing debinitiondy siege basic sbeiaile et i? ‘, ee pS ks 
. ; . li Be able.to give a definition of "habit ‘chinking. a gel. 5 a 
i vt "2. Be able to select the best apben rene of "open-ended a : 
e..% . . problems." : ps 
3. Be able to discriminate open-ended robles from close-_ a ret’ 
ended problems, . as ett 
COE, 4, Be able to alia Be defini tion’ for the Epttoeing ‘terms: ie ce, 
a a. a"mess" west its ‘ 


b. -explosion 
“meena nnonennentcewnonenee ghia] Tenge "s CateHe 
: oe ’ .d. .verb change. 


e. reversal — _— es om, _ Ae 
+ e i '  £. broad terms ieee “F a og m ‘ 
acdc bee delete as bnnaniicindag cians e-oclanseoneakiveoscsinniolaoanictiniiieneeh “Z : ~group-roles Breve cecgentraceententnm inte simntintageomsenecnecaaegeneitn ayant native Soe eemitenion me pcunntn tis targenaneereine senteatham 
‘ /.. (1) leader - ig Sane 
(2) recorder Te ; ri 

(3) liaison, 7 ; ' 

me (4) reporter | - aD ed PS. 3 2» & Maal 

wy we. i .. h. criterion/criteria i = ah Sah Th Tie ew SoA p 

" 38 ° 


_. 5 able to generate examples of ‘each... Pee 
wot -6. Bé@ able’ to dane and define ‘the five criteria aid in 
. the program are ts mptebility, resources, marbabi lity: 
consequences). =—«_— 
* 9. +7, Be able’ to identify ‘and. descr ach of ‘the tottering 
e oa om  ddea heneratie iy and deer itegt ee ad 
* "a, brainstorming = 8 4 2 ee 
b. checklist a a ee ree 
: Su eheckerboerd <¢§ .  « «°° Fe Sow 4, 
_ @. patt-changing = -‘ °- TC Bit al |S ’ 


vs . “e3 . . cdsm,’ think of many, mafiy ideas, think of wild and unusual’ ~’ 


Ra aa a analogy ~ rt et gs is “hag : ae 

ats ; ‘bh analogy sacliteaee. a SE ae age 

=e oS “> 10. Be able to discriminate among and describe each of the : 
Cars ge Ose gapeeirts idea generation techniques: Sg ac 3 
. -@«. wish statements: a ee am 

_ be. finding similarities =~ ane ie ae Se 

: c. persohal analogy | whe Y Geos oS 

d. Clash gtatement . ~~ ae : £2. 


“* 
* eae 
oe 


ei 
e 
¢ 

f, 

. 

t 


5. Be: able to ‘dl vextal tate » *ptocke”, from watde't asd be 


vw. @. force fit 
8. ‘Be ‘able. to, name the four rules. of beatnatovnta bsg criti- 


'. ideas, hitchhike on. others’ ideas), 


"+ 9. Be able to select @ ‘definition for react of the. following. 
Oe Baa ites: ae wih 


. Be ‘Using statanied _— applying. the methods and techniques taught 
, in_the program. 
_ 1, Given a problem stated as’ a: dcmplatat? > the students will}. 
-  “ be able to restate: the problem as‘a challenge —, os ee 
'\ 4. ae how m : 
b. verb change te t «cB . 
: c. reversal - . ¢ : 
2. Given a problem stated asia ‘challenge, the dvident will be 
_able to generate multiple problem statements for the 
m. “problem using the” Pp ida uae ‘of Row, verb chan ange and * ; 
“hs reversal.: ' 
“*" 3. Givena problem peateneat and weaotbauea ‘ntSemations” the : 
, Student will be able to break the problem into ita parts Dig 
using explosion.’ These "parts" should include’ both oon oe 
crete and abstract aspects of~the problem. ~ R55 03 
4, Given problem statements and the results of an exploston, . ee an 
' the student will be able’ to select the best broad terms i, 
. statement to serve as a problem definition for the problem. i bb Ge 
5. The student will be able to generate a. broad. terms defini- c 42 ioe 


. tion. “ 
é Given a problem, the student will be able to participate in. , 2 
‘and follow the rules wf a brainstorming seadion,.  $. . re Se ! 


% 


_ 8. 
wes . e ° 


7 = eS ae ; : 
4 a te oe 9. 
' " : 


: Py , Z: e 10. 


ce i 


fail syéten. 


"Ge: construct an pin loeion’ diaprant’s 


_ Given a problem, the student will be able to.use the 
“no criticism rule-to brainstorm on his/her own. i... 

Given a problem involying..how to improve an object mre 

or a:system, the student will be able to use and/or: ~ . s 
construct and use the ‘fol lowing kechnlquers . ek F 
a. part~changing: mation, a a ss oe Pie 
b. checklist. me 3 aS : at om a Sine ms ‘ 7 
c. checkerboard . ; oe gai « 
Given a variety of ideas for * prcbian; the* student will: 
be able to generate additional ideas. fcombiiaattons): saing, 
the techniques:- P 

a: force fit ‘| - 

b. checkerboard » J ie ’ ee 
‘Given a complete set of solution ideas for a ‘problen, the. <2 7 &, 
student will be able to,select and/or generate a set of i 4 
“appropriate criteria for judging (evaluating) the ideas..: Roe 
The student will be ablé £9 construct a criteria chart “ 9’ 
-and judgé any and all ideas according toa cinple- “passe . 


Data 


Given a problem that date the diecovery of qapelie * 
- ciple or, ‘combination; of principles, (or operations, methods, — 
dynamic systems), the students will be able ‘to: . 
‘a. generate wish statements : 
b. identify aietigtt Hee Cenaloagles) fron the fotioving 
_ domains: - ery a , 
é il 3 animals * ee. or: Bt ‘ee 
(2) plants ©: © ae a - 
~' (3) other places/other times Wat. = 
d. identify "key words" from the explosion dtagran: 
e. ‘conduct a personal analogy of the sort: .. +f bdr, 
(1) "be the thing" ; 7 cee 
(2) "be an analogy" . aa eo 
(3) “be the problem” = ts Mae i mae He ~ 4 
f. | generate "clash. statements" as a’ result of personel % 
\ analogy demonstrations 
Given a problem students will be able: to Garry: “out all 
thejsteps of an analogy. excursion (objective No. 12) and 


f 


dd 0 with minimal guidance. a a : se Sb 

' Given a nppepacttie: set of. ea dere pe dtidene: “will be is a 
able to find and state the. problem(s) udderlying the e 8 eo Fe 
complaints. — = 
Given a variety of eouplaines:’ ana problem athtewenta: the hae a eee 
student will beable to redefine the Bhoples as a earns nc ata Re 
and do so in a variety of ways. 1 


40 


Seat & 
Nghe tes ae <a = ‘, 


3°" Given’ a seni atiteaant, ‘that defines a ‘problem An an ids 
. unnecessarily narrow fashion, the student will. be. able: a 
_ to restate the problem definition in a broader fasion. 
at . i) os. 4 Given aivariety+of problem statements, the student will. ~ 
eo eee _ > ‘be-able to ‘generate a large number - of high quality eons 
rtp Bek oO . tion ideas'in a; short period of time. : 
Note: For ‘lack' of @ better index, the number of jieas 3 
' (fluency), the variety. of approaches employed (flexi-'. eg oes 
get So Oo Bir | bility), and the quality of ideas produced — a combina-: 
“gu , - tion of uniqueness and.workability — (originality), s 
will,.when taken together, ‘be sc eel to be ayadence’ 
aoe - of mediated performance, — 
i ar > 5. Given a'variety of solution ideas "gna ‘Isitormatton: about 
‘ < “a problem, ‘sthe student will be able to select a high . 
ea eos quality idea and justify hie/her: choice with sensible 
gh - and: appropriate reasons. . 
4% 16.%Given’ a pfoblem that requires. “the dSecuuery of a new | 
. ahs. bog _principle,* ‘operation or method, the student will be. 
” eat p able. to generate many and varied high ‘quality solutions. 
re cs Note: An inspection of students’ solution ideas and/ot 
4 neko self-report measures can be used to. determine if analo~. 
ie es eo gies or r other excursion techniques were used © as mediators. ° 14 


see 


we 
ae 


GOAL II: ‘FUTURES ‘STUDIES Pho 2 ts i 
yee _'@ Given information about a possible future development , ‘the 
ie 2S student will fe @blé to: ‘ 


” 
pe: 


i. evaluaté thé probable reliability ‘Of the Jorecuut : 
ii, generate: implications for the. forecast (consequences) ”_ 
i> Ee iii. generate’: personal consequences for the forecast . se 
AE ae . dv. construct a\total picture of how the world might ne 
; ae different if the development came about — ita 


_@ Civen information about multiple forecasts, the student‘will bew~ 
able ;to-identify possible interactions between forecasts in _. 


ae ae terms of positive consequences, negative. consequences and 
: aon, possible new developments. — * 
oe e The student will gain some understanding of the methods em=-" 
5 -. ployed by. futurists, the beliefs held by futurists, and the 
major trends that hl affect the. future. ‘o 7 
“4... + OBJECTIVES *- - ” ok i vr 8 « 
- > ae oe A.. Knowing ‘definitions. A stig ink. ‘concepts. > % 


~ sa The studént willbe’ able to identify four and name at 
least .two. reasons for’ ‘studying. the future: F 
" . @ to be prepared for rapid growth and change 7 
., db. to head off problems-before they occur © ty 
" Gs to look for long-term solutions 
ds -to become aware: ae system } 


4° 


eed pe age = ¥ eo : i ars 
ae . i ‘ . 


eC Z ; HR e, 
- é 2 + « 2 ‘ 
: at . ‘ , jee Be, 
ae . ht Oe Log a 


4 
a 
mn 

a 

f te 


BS ii: gy fess Za The ° aeuidat will be ‘able to sive a. definition for ona” iF 
a ~'+ following. terms:; (.- 1. # 


: vin bene te, Futures. studies » 4 < g. bine ~ 
ae came ee ‘b. ° futurist ’ h. recency. | = 
Sos @ global-awareness °° ts oes j : 
ves "Soy. 2 ds. foreeast t+ 4 Se impact aad ee 
ee es; | nn > ke -matrix i es 
: f. -expertise ' “4, “factor... = Jaina 


3. The student will be able. to. name the four criteria. for eal 
judging forecasts (expertise, bias, recency, consistency). - . 
es 4. The student will be able to laa Fue agin! es ais 
_: Pee ae ee _butes of: » : ath a 
°° + a, a forecast based on a. trénd in 6 0! te 
‘be an accelerating trend ,—. e. . 
1 -@., a-Delphi forecast . = .: .. Sg . \ : 
» d, “the cross=impact: matrix PEER Mg eR “aS 
e.. scenarios ~ ‘ . beg a 
f.. future wheels’ Pee g vo é ; 
-B. Using the concepts, skills and strategies taught in the course. 

1.. The.student’will be able to-clagsify "future-oriented" .— . 
plang as being examples or non-examples of each of the Brg 
four reasons for studying the future (rapid growth and 
_change,* head off problems, long-term solutions, systems). 

2. Given a set of forecasts, students will be able to judge: 
; their reliability using the four criteria for judging 
-forecasts (recency,, expertise, bias, consistency). — 
3. The student will be able to, fi al a variety of graphed | 
. .°.trends.. 
4h Given a graphed trend,. the ‘piadant wild: be. able: to. extrap~ 
 olate that trend to any.given future date. — 
5. Given a graphed trend and information regarding - how. that 
‘ ; ; 4 trend might be affected by related developments, the stu-. --- 
ane “: ee ‘ . dent will be able to complete an appropriate trend fi sae 
a _ olation. ; 
: E 6. Given a.graphed trend and a net. - ok additional trends ana 
; oe, 3 possible developments, the student will be able.to esti-: é > 
x mate how that trend might be affected By the developments 5 eo RES 
*" . and trends. 
ae 7. .Given a graph of an accelerating ie the student will ~ 
cv ‘  , be able to. complete a trend extrapolation to any ‘given "8 ee 
Seago . _ future date. - : “be 
Shee S66 Uk ps 8. Given a set of peéuaihis future developuants or - trends, ee Ba 
— te tps _ the student will be able to fill in or construct and fill * 
<a ae “Gn a cross-impact matrix. - ~ 
‘ ae s 9. The student will be able to use a cross-impact matrix to 
he identify positive impacts (consequences), negative im- 
pacts. (corisequences) , or possible new ‘developments (needs 
or ideas). of 


‘ 


se 


_¢ =< ey 7 4 : owe ae isi 

; yea te : 

“10. “Given ‘a set of | possible. developments; the’ ‘etudent will. 

~ “be. able to write a scenario desttibing ; ‘life in the : 
‘future which describes the consequences and implications 

_ of these ‘deve lopments for both the social order and for 

‘the student’,s personal life. ' 

Ils Given a possible. future development, the ‘student will. 


at 


PHB sy i - ‘be able to fill in or construct aud: fill ina future a 
Ss 1 ot Ce ce wheelw 0. Ho et a PA ks ny % 2h 
‘Oe aut the concepts, _ sktl1s and strates tes” “without: @: lie al 


“1. Given-a variety of intormueion _ etached thenday: ‘fore+- 
' casts made by individuals, forecasts made by. groups -— , 
the student will. ‘be able to: 
ae - identify and “discuss. possible: ‘Guplieattons and 
consequences of these-trends and forecasts. 


* “ b. identify and discuss possible "cross-impacts" of ie ee 
_these trends and forecasts. — ee eae 
_¢.. identify and discuss possible problens, needa and J ad re ee 
additional developments revealed or implied by ~ Se 
these trends and forecasts Ne my Re 
2. Given information regarding a possible future development, an tt eg 
the student will be able to describe its. poresele "mean- : . 4 
ing" in.terms of: ae ne: 
a. a list of direct positive and negative dnd aquinowa oe oe tas OR 
b. a list of second and third order consequences =. ood 
“ te & description of the personal implications of the i 2 i ant 
development ~ _ ra . 29 


_d.. an understanding of the interrelatioriships ainong this 
_and. other. developments and trends ants totes 
Note: Whether or not ‘students use. the strategies ‘taught in: “a yr 

” the Program to complete these criterion performances cannot ate Bx Pe 
always be measured directly. An inspection of the fluency, . 
flexibility and originality of students' responses can, be ee 
used to make insaxphnes regarding the aap Re the atelbegiany 


GOAL IIT:; ATTITUDES AND DISPOSITIONS” ° 


+ @ The student will develop positive attitudes towards Lae oe roe ' 
. solving activities and the type of thinking required for: ; 3 a BES 

nae ed open-ended problems... Relatedly, the student will develop , x 
" . the disposition to enter into problem-solving activities. to CUR poe 
and to persevere at problem-solving tasks: in ine absence ee ae a 
5 y of direct’environmental support... — ge ee 

© The student will develop an attitude/belief system, Pagueding: ee 

. * the future (future orientation) characterized by an-appre- 3 i tee 

; ciation of change, a belief in the mutableness of the future. eT Nes 
“~. “and realism regarding possible future problems... Relatedly,- ¢.:~.. 
* the student will develop a personal future orientation that: . 
is SORT Te hanr with his/her orientation towards societal futures. uted “ 


eS al 


a ‘ k 
- " 
j : “ a eee 
, « f m oF ' 3 = y porite ” ” ie 

ee, a OM acts : [a aaa ro ee ed eo ete | 


on a fa Ps , aed er 
“ bgt 


; i” @ “thé “student will develop ane ‘attitudes toward: and_a “dine 
ee eee a. position to erigage in group work, As.a- result of participa- rs 
ae ; a: tion in group work, the student will develop an increased 2 eee 
_ ; ; tolerance of. others' ‘ideas ‘and. of - ‘divergent ideas, increased . : 
' oe 2 «6 * % self-confidence and willingness to be an active participant —. a 
; * - ot in small-group work and increased satisfaction regarding Bee ee 
: '* the worth of group activities. Rivas oe 8 Pe, | Pg ade 


Raids 


-OQBIECTIVES: ad a ae ee ‘ a Phdck ear ee 


+ + Sen a . t o ae _~ Me 


5g, wee Pd a ‘A. ‘Problem solying. ee A : : ay 
eee Se — .: “LS Students: will develop a more eaten attitude toward: Sa: 

Si ; a yO oe” 2s ges engaging in. problem solving . os pee gt glee * 428 

.« b. thinking-of ideas «3 . 0: o- SS + gee ; 
ne 4. >  @s"\Unusual ideas. -- Mee Bi aS , 
~- . » d,. the worth of problem : seictng ars igo eS eS Oe - 

Oe MY ee OR, e. «their effectiveness at- thinking ‘of | tdeas ; a Sept tag ees, . We 
uechg, = 27 Pine ee f, their effectiveness at: “solving problem. 22 " *-* die So, 
a 4 es _ 2. The. student will develop a disposition to: ee Cae 
a as _ °. . @ engage in problem-solving activities. © ce BS 

‘b. persevere at problem-solving activities — . 
.¢, ‘avoid "habit thinking" (functional fixedness) © 
.d.. be. open to and tolerant:of diverse, unusual ideas. 


AK 


hae ‘ | _ @. consider alternative 2 methods of ‘approaching a task. " 
fig = \ 9 reaching’a solution .* 2 ® 
ae. > tery = ‘become more: independent, less;conforaing, less con= * = 


sensus oriented. ‘ine a apa ak al task | 
“Bs Futures studies," 4 e 


4) 


oe P nieces will develop. a more. woetbivaakbitudé toward: ee ee 
‘futures studies as’ a vocation or avocation | cy OS ae 
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